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AFRODYNAMTC LOAD MEASUREMENTS OVER LEADING-EDGE AND
TRATLING-EDGE PLATK FLAPS ON A 6-EFBCENP-TBICK
SYMMETRICAL CIRCULAR-ARC ATRFOIL SECTION

By Willism J. Underwood and Robert J. Nuber
SUMMARY

An investigetion was made in the Langley two-dimensional low-
turbulence. tunnel at a Reynolds number of 2.1 million to determine
the zerodynamic loads and moments over a 15-percent-chord drooped-
nose flap end a 20-percent~chord plain tralling-edge flap on =a
6-percent-thick symmetrical circular-arc airfoll section. Airfoil
1lift, flap normal-force, flap chord-force, and flap hinge-moment char-
acteristics were determined for various deflections of the flaps either
individually or in appropriste combinations.

The resulte of the investigation indicated that the drooped-nose
flap section normal-force and hinge-moment coefficients increased
rapidly in a positive directlon with increasing sectlon 1lift #&?eéijfi-
clent; but for a given 1ift coefficient, increasing the down
deflection of elther fiap produced negative Increments. The plain
trailing-edge flap section normal-force and hinge-moment coefficients
are of a similar magnitude to those for a plain flap on a subsonic
type of airfoll. The maximm flap normeal-force and hinge-moment coef-
ficients were, respectively, 4.T4 and 2.24 for the drooped-nose flap
as compered with 1.48 and -0.61 for the plain trailing-edge flap.

INTRODUCTION

In an effort to extend the amount of avallable data on the aero-
dynemic characteristics of thin circular-arc airfoils wvhich are expected
to be used on supersonic airplanes, several investigations at low Mach
and high Reynolds numbers have been made to determine the section char-
acteristics of circular-arc airfolls equipped with leading-edge and
tralling-edge flaps. The results of one such Investigation, in which
the airfoll 1ift, drag, and pltching-moment characteristics were obtained
for two symmetrical circular-arc airfoils, § amd 10 percent thick,
eq_uipped with leading-edge and trailing-edge flaps, are presented in

o



2 NACA RM No. LT7HOL

reference 1. These data were obtained in the lLangley two-dimensional
low-turbulence pressure tunnel (TDT) and the Langley two-dimensional
low-turbulence tiumnel (LTT).

The present investigation is intended to furnish flap load and
hinge-moment data applicable to the structural design of the 15~percent
chord drcoped-nose flap and the 20-percent-chord plein trailing-edge
flap on the 6-percent-thick airfoil from reference 1.

The airfoil-1ift and pressure-distribution diagrams presented In
this paper were plotted from data obtalned in the Langley two-dimensional
low-turbulence tunnel with the high-11ft devices deflected either indi-
vidually or in approprliate combinations.

COEFFICIENTS AND SYMBOLS

cy airfoll section lift coefflclent (l_
Cp flep section normel-force coefficient (i_)
Ce flap section chord-force coefficient ( )
cn flap section hinge-moment coefficilent Q )
qcf

s pressure coefficient (2o - P

P
P normal-pressure coefficient (é:e)
1 airfoll 1ift per unit span
n flap normsl force per wmit span, positive upward
x' flap chord force per wmit span, positive toward trailing edge
h flep hinge moment per unit spen, positive when trailing edge

tends to deflect downward or leading edge upward

c eirfoil chord
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Cp flap chord

B, freefstream total pressure

P local statlec pressure

q ) free-streaﬁ dynamic pressure

<y airfoil section angle of attack, degrees

8 flap defleétion, positive when deflected below chord line,

degrees

x | distance behin& leading edge, Inches

¥y @istgnce ébove or below chord, Inches

R Reynolds number

M Mach numbér R
Subscripts:
N drooped-hose flep

by ' plain trailing-edge flap

MODEL AND TESTS

The model used in thils investigation was the NACA 2S-(50)(03)-(50)(03)
airfoil equipped with a 15-percent-chord drooped-ncse flap and a
20-percent-chord plain tralling-edge flap. Ordinates and a sketch of '
the model are presented In table I and figure 1, respectively. This
is the same model as described and reported in reference 1 with the
exception of the pressure orifices which were Installed .for the present
investigation. These orifices were located on the airfolil and flap
surfaces (fig. 2) at the midspan in a single chordwise row. The chord-
wise positione of.these orifices are given in the table in figure 2.

The investigation was conducted in the Langley two-dimensionsal

low~turbulence tunnel at a Reynolds number of 2.1 X 10  end a Msch
number of 0.15, and consisted of measurements of 1ift snd surface
pressurea with the flaps deflected elther individually or in appropriate
combinations. The airfoil 1ift was measured and corrected to free-sir



conditions by the methods described in reference 2. The normel- and chord-force presaure-
distribution diegrams were mechanically integrated to cbtain the flap section normal-force,
chord-force, and hinge-moment ccefficients.

Both the Beynolds number and the airfoil section 1ift coefficiente were bhased on the
chord of the airfoil with the flaps neutral. The flap coefficients were based on their
reaspective chords and were determined perallel and perpendicular to the flap chords in
their deflected positiona.

RESULTS AND DISCUSSIOR

The local pressure coefflclentes that were determined from the orifice pressures at the
various angles of attack are presented in table IT for the following flap deflectioma:

Table 11 | (a) (1) ](e) [(8) (o) |(£) |(a) [(w) [ ()] (3) [(30 (1 fem) () [o) b | €0 [ ()

8,8 | 0|5 92 fa7|ofolofolo|5i5|5|9|of9]a |

B dog o|o|0 |0 {0]|5 |10 |22 (k2|60 |5 [10 |22 |10 |22 |k2 |42 |60

Included In the table are the number and chordwise positiona of the orifices corresponding
to those shown In figure 2.

The flap section nomsal-force, chord-force, and hinge-moment characteristics with the
flaps deflected are presented in figures 3 to 7. These results show that for a given flap
configuration the normal force and moment on the drcoped-nose flap increased rapidly in a
posliive direction with increamsing 1ift coefficient while in compariscn the ncrmal force and
moment on the plein trailing-edge flap remained almost constant. For a glven 1lift coeffi-
cient, however, increasing the downward deflection of either flap produced negative increments
in both the ncrmal force and moment on the drooped-nose flap in comtrast to the ususl char-
acteristic of the conventional irailing-edge flap where the increments of the normel force

HOBLL *oN Wi VOVM
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and moment increase positively with increased trailing-edge flap deflec-
tion. Deflection of the drooped-nose flap had very 1little effect om
normal-force and hinge-moment charscteristics of the plain trailing-

edge flap. The magnitude of the loads end moments on the plein tralling-
edge flap are of a gimilar megnitude to those of the plain flap on sn
NACA 0009 airfoil (reference 3). As shown in figure 7 for the optimum
maximm 1ift configuratiom (&N 27°, SF = 60°) the maximm flap

. normal-force and hinge-moment coefficients were, respectively, k.T7h
and 2.24 for the drooped-nose flep as compared with 1.48 and -0.61 for
the plain trailing-edge flap.

The chord-force cosfficlents of both flaps are negative In sign
with the exception of the drooped-nose flap chord forces at drooped-
nose flap deflections of 21° and: 27°, The chordwise forces dus to skin
friction have not been included In these results. This omission is
considered o be of minor importance in view of the large magnitude of
the normal-force coefficients. The chord force, however, especially
for the drooped-nose fiap, should not be neglected when obtaining the
resultant alr load.

The variation of the meximum flep loads and hinge moments at or
below maximm 1ift with increasing deflection of elther the drooped-
nose flap or plain trailing-edge flap are summerized in figures 8 snd 9.
It can be seen in figure 8 that deflecting the drooped-nose flap has
no gppreciable effect on the mexlimm normal-force amd hinge-moment
coefficiénts of the plain tralling-edge flap. Large increases in the
corresponding coefficlents of the drooped-nose flap, however, are
evident as the drooped-nose flap is deflected. In contrast, deflecting
the plain treiling-edge flap Ilncreased the maximm normal-force and
moment of both the drooped-nose flap end plain tralling-edge flap.

The magnitudes of the maxlimum normal-force and moment coefficients of
the plain trailing-edge. flap are shown to increase more rapidly than
the corresponding forces and moments of the drooped-nose flap regardless
of the drooped-nose flap deflection (figs. 8 and 9).

Typical pressure-distribution dlagrams are presented in figures 10
and 11 where the flap pressure coefficilents are plotted agalnst the
projected chordwise position of the flap orifices on the airfoil chord.
‘This accounts for the shorter effective chord in figure 11 as the flaps
were deflected. The load-distribution diagram for the optimm maximum
11ft configuration, presented In figure 12, shows the comparatively
larger load over the drooped-nose flgp than over the plain tralling-
edge flap. This load over the drooped~nose flap is the result of the
additional normal load that occurs as the alrfoill-flap conflguration
departs from the ideal angle of attack or 1lift coefficlent. Thin
airfoll theory indicates that this additional normal load is infinite
at the leading edge, but decreases rapldly with dlstance along the
chord to zerc at the trailing edge. Actuslly, because of the bubble
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.of separation at the leading edge, the load has & finite valve. A
study of table IT shows that this local separation, as indicated by
approximately constant values of the pressure coefficlents on the

_upper surface near the leading edge, occurs for all the confligurations

investigated at an angle of attack well below that for maximum 1ift.

SUMMARY OF RESULTS

The results of this Investigation of the alr loeds over a
15-percent-chord drooped-nose flap and a 20-percent-chord plain
trailing-edge flap on an NACA 25-(50)}(03)}-(50)(03) airfoil sectlon
indicate that:

1. The drooped-nose flap section normal-force and hinge-moment
ccefficlents increased rapidly in a positive direction with increasing
11ft coefficient; but for a given 1lift coefficlent, increasing the
downward deflection of elther flap produced negative Increments.

2. The plalin tralling-edge flap sectlon normal-force and hlnge-
moment coefficlents are of e similar magnitude to those for a plain
flap on a subsonic type of airfoll.

3. The maximm flap normsl-force and hinge-moment coefficients
were, respectively, bL.T4 and 2.24 for the drooped-nose flap as compared
with 1.48 end -0.61 for the plain tralling-edge flap.

Langley Memorial Aeronautical Laboratory
Wational Advisory Commlttee for Aeronautics
Langley Field, Va.
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| TABLE I
ORDINATES FOR THE NACA 23-(50)(03) (50)(03)

ATRFOI

[Btaticns and ordinates given in
percent of airfoil chord]

Upper surface Lower surface
Stetion| Ordinate Statlon | Ordinate
0 0 0 0
5 .552 5 q.SEZ
10 1.082 10 -1.082
15 1.53% 15 ~1.53%3
25 2.252 25 ~2.252
5g g.sgi zg -2 521
. . <731
0 2.580 (8] .880
L5 2.970 L5 ) .970
gg 2.000 50 -3 000
.970 55 0
60 2.3%0 60 ggo
65 2.731 65 -2 731
gs 2.252 55 ~2.252
0 l.922 0 ~1l.922
85 1.5%3 85 ~1.55%5
g0 1.082 90 -1.082
95 572 95 -.572
100 o 100
Radius of circular arec: L.l82c¢

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS °
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TABLE II.— FRESSURE COEFFICIENTS FOR THE NACA 2S(50}(03)—(50)(03) AIRFOIL

AT DIFFERENT ANGLES OF ATTACK WITH A 0.15¢ DRCOPED-NOSE AND

A 0.20c PLAIN TRAILING-EDQE FLAP

[R = 2.1x 106 M= o.15}

(a) &g =0% &p=0°

o’

deg .

Section angle of attack, a
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number

123.456789.@. CHOARKY

8angle of attack for maximum 11f%.

bInternsl pressure.

NATIONAL ADVISORY
COMMITIEE FOE AZRONAUTICS
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TABIE II.~ PRESSURE CQEFFICIENTS - Continued

(b) By =59, By = 0P

) Sectlion e of =ttack ds

Orifice z/o | angl » oy &8
aumber 2.0 ¢ (2.0 [4a |6 |81 Joa | *0.2
b Y 0 1.78 11.83 J0.02 ]0.34 | 126 ) 167 | 1.6 | 1.39
-] 1 28 Ji9 99 23k | 247 ] 2.37 | 2425 | 1.97
3 ] RIT-] 63 [1.01 |2.16 ] 2,48 ] 2.37 | 2.15 | 1.97
4 3 «50 69 | 1.0 2.08 | 2.49 | 2.38 | 2.16 | 1.98
5 5 62 80 }1.0 1.4 | 2.5 a0 | 2,18 § 1.98
6 Te3 T F 90 |2.25 | 1.37 ] 2. e.he | 2.19 | 2.00
7 10 ;] 98 11.19 |1.37 j 2.29 ] 2.50 | 2.21 | 2.02
8 iz «93 |1.07 |1.27 | 1. 53 1.02 | 2.b6 | 2.2 | 2.0k
9 15 2.07 | 1.19 1.31 1. 1.67 ) 2.42 | 2.25 | 2.05
b0 16.3 | 1.29 .88 . .69 . .35 53 53
A 18.3 1003 1-15 logg 1011'9 ' I.Ea 2.29 2.2 2.05
B 25 1.05 | 1.15 § 1.28 | 141 ] 1. 2.02 | 2.1 2.03
o] 35 - 109 | e 1.27 | 137 | Lok | 2463 | 1.93 | 2.9%
D 45 113 § 3.17 | 1.26 | 133 ] 1.39 | 1eb2 | 2.69 | 1.82
b 55 .13 | 1.18 | 1.2% | 330 | 1.3% | 1.33 | 1.49 | 1.67
¥ 65 12 | 218 | 1.20 | 225 ] 2a27 | 1026 ] 2.36 | LB
¢ Th 1.1 | 123 | 227 | 119 222 | 1.20 | Le27 | LobB
by7 77.03 | 1.09 | 1.09 | 130 | 1.1 ) 1.2 | 2.1k | 2.28 | 1.33
LAt 783 1.09 { 1.09 | 1.10 | 1.11 | 1.12 | 1.13 { 1.18 | 1.32
19 8o 1.07 | 1.09 | 1,23 | 115§ .17 § 1.16 | 1.22 | 1.37
20 85 1.07 | 1.07 | 2. 1,10 | 1.12 | 123 | 1.28 | 1.3%
21 90 1.0% | 2.03 | L. 1.05] 1.06 | 1.08 | 1.15 | 1.29
22 95 «99 97 97 «98 «99 | 1.08 | 1.12 | 2.26
23 975 - .93 .92 93 95 | 1.01 | 1.10 | 1.23
2k 100 87 85 . «87 «90 .98 | 1.07 | 1.20
1 1.2 1. | 1. T2 .38 19 1 i1 a1
12 2. 1.8 | 1. 75 48 & 21 20 21
13 5 1.83 | 1.0 . 60 . .35 .34 o3k
1k T.5 1.8 | 1.04 . b5 .50 21 Jm 21
15 .k | 1.6 99 N1 sﬁ ST 49 A8 &7
: 4 18.1 1.23 99 & &5 .65 67 .68 .59
I a5 1.2 } 1.07 . .85 g 69 .68 .69
J g-j 1.17 { 1.1l ] .02 - . .80 «T9 .80
X 5 1.20 1] 1.k | 2.07 99 93 .88 .88 .89
L 55 1.9} 1.15 | 2.09 | 1.03 97 «h Sl .96
M 65 . 1.13 ] 2091 1.05] 1.00 98 .98 | 1.01
4 ™ 1.2} 221 1. 1.05( 1.01 | 1.03 { 1.03 | 1,07
25 8 1.07] 1.06} 1.05] 2.03] 1.0% ]1.03 |1.06 J1.12
26 90. 1.08 | 102 1.02) 2,00} 1.00 12,03 | 1.06 {122
27 o5 .98 96 . «96 97 | 1.01 | 1.06 {1,138
28 7.5 S 91 .93 Ok 9% | 1.00 | 1.06 | 1.16
bhis 15 1.29| .88} . B9l B8] S0l 0] .50
byg 0.3 | 1.08| 1.06] 1.08) 1.0k) 1.00 | 1.00 | 2.05 ) .20

_:'Ansle of attack for maximm Lift.
Internal pressures.

A S ——
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TABLE ¥I.— PRESSURE COEFFICIENTS — Continued

(c) B = 99, 8p = 0°
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number

.123.4567890ABCDEFG789 %mﬁ@umn HIJKLHN—D%W% .m_,

& R

'‘Angle of attack for meximm 1ift.

-3
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TARLE II.- PRESSURE CORFFICIENTS - Comtinusd

() 8y =21°, 8p=0°

attack de

100 /o Section angle of at , Gos ]
nuzibex o 2,0 | &1 |6 {81 |10.2] 12,2 | *k.2| 26.2
1 Q 158 | 1.30 | 1,17 { 047 | 0416 | 1,18 | 2.46 | 3.44 | 2.5T
2 1 «09 23 15 83 |2.20 }2.82 | 3.01 | 3.8 3.02
g 2 «23 .298 1 Oh | 1.65 | 2.86 | 3.43 | 3.8+ | 3.0k
3 «31 . « TO 1.00 1.38 2.88 3.11-5 3.% 3.09
5 5 A7 65 ST | 1e3k 1.5 | 2,671 3.50 | 3.89 3.08
6 Te5 «TL BT [ 1,09 { La36 | 1.6k | 1.88 | 3.42 { 3.4 3.2
1 10 861 1051 1,26 | 150 | 280 [ 189 | 2.6% | 3.77 3.01
8 b 1] 120 ] 1.3 ] 183 | La78 | 2420 | 2.22 | 2.2 | 3.08 2.Th
9 15 1.86 ] 213 ] 2.0 | 2467 | 3.07 | 3.18 | 2.83 | 2.70 2.55
10 16.1 199 233 | 2.7 | 3.03 | 3421 | 3410 | 2.86 | 2.45 2.15
A 18.3 1.36 ] 258 | 1.75 | 1.98 | 2.92 | 2.38 ] 2.2 | 2.0 2.30
B 25 128 ] 1.38 ] 151 | 166 | 1.83 ] 1.97 | 2.03 | 2.07 2.10
¢ 35 2.21 } 132§ 1.b2 {22 f2.63 (2721 177 { 2.TO 1.9%
D 45 1.20 [ 1.28 ] 1.36 | 1.%3 [ 1.0 [1.58 ] 1.60 {1.61 | 1.80
B 55 1200 1.26 ] 1.32 | 1.37 } 1.63 J3i.b7 | 1.b7 | 1.k7 1.65
r 65 1.18) 120 ) 1.26 | 1.20 | 1.3% 12.36 ) 1.35 | 2.35 1.56
b (] 7h 115 ] 1.a7 ) 120 | 222 | 185 |1.26 | 124 § 1.26 1.50
17 77003 1 u°9 1 '10 1 cn 1 012 1 nlh’ 1 315 J. olh 1 017 1-39
Lt 78.3 | 1.09} 120 | 1.11 §21.32 {123 {1.13 ] 1.23 | 1.7 | 1.38
19 & 2.2 ) 1k f 116 12291 1.20 {120 ] 1.19 | 1.20 1.k3
20 & .09 1.0 } 3.12 J 1.2 | 1.2 j1.23 § 1.2 | 1.7 | ol.he
2 90 1.05 | 1.05 | 1.05 | 1.05 | 1.06 |1.07 | 1.07 | 1.13 | 1.39
22 95 99| 98] 98] 581 .98 j1.00 ]| 1.03 j1. 11 [ 1.35
23 97.5 G951 .93 93 93 Ol 98 l1.00 ] 2.20 1.33
24 100 N ] . . .88 «90 9k .98 | 1.07 1.29
1 1.3 1.54 § 1.31 | 1.3k T3 «38 «20 .0 .03 .06
12 2. 1.55 § 1.32 | 1.15 70 | Wb .28 .1 .10 Jde
13 5 1.55 ) 1.33 | 1.13 66 J19 35 25 .19 20
14 7.5 ) 1.5 ] 1.33 J 105 ] 62| M7 371 28 .23 .2k
15 1.4 1.57 | 1.34 .90 &9 ko .33 06 23 2k
b: 1 8.1 | 1.58 | 1.37 .68 &7 «39 .32 26 oh 25
I 25 1.6 | 1.23 .12 67 58 <51 45 40 42
J 35 1.50 ILf & «T9 «72 65 [ 59 | 55 ST
K 45 1.21 <93 «Sh .88 .82 15 69 67 69
L 55 1.0% «99 +99 Sl .88 83 <78 .76 «80
¥ 65 1.0z | 1.02 | 1.00 97 .93 .87 R: ! .83 <89
L] ™ 1.01 } 1.03 | 1.02 «99 96 <93 90 | «90 98
25 & 1.00 § 101 | .00 98 97 96 94 «96 1.06
26 90 981 99 99} 98] 96 | 961 96 | 99 | 1.0
27 95 G951 95 95| G| 95 | 96| 96 [1.02 | 116
baﬂ 975 93 93] 92 92| .93 95 | .98 | 1.04 | 1.20
,bls 15 1058 1035 018 )33 032 03’# .28 oek 02’4-
29 8.3 J1.01] 2.02 | 200} 99 | .97 95 | <93 95 | 1.05

2Angle of attack for meximm 1ift.
BInternal preasTes . :
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(o) By = 27°, B, = o°

TARIE IX.- PRESSURE COEFFICIENTS — Combinued
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2Angle of attack for meximum 1ift.
ernal pressures.
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NACA RM No, L7THM

TABLE IY.— PRESSURE COEFFICIENTS ~ Contifmsed
(£) 8g=10°% Bp=35°

Ortfice Seotlon engle of attack, o, deg

number f‘/" ~41 |-2,0] o 2,0 | k1 | 6.1 |®8.2] 10.2
1 0 1,65 [ 1.60 | 0.30 | 0.38 | 0.79 | 1.k0 | 1.56 | 0.93
2 1 .29 STl 2061220 2.23] 235 }1.92 1} 1.72
3 2 43 681 1.06 ] 2,121 2.25 | 2,26 { 1.93 | 1.73
h 3 .50 S| 1,06 ) 2,12 | 2.25 | 2,16 | 1.93 | 1.73
5 5 .61 B21 12.08) 1971 2.27 | 2,28 | 1.9% | 1.7k
6 7'5 lTl 089 b loll l.l"s 2.29 2.20 1095 l.Th
g 10 +T8 Ok | 3,13 ) 1.28)] 2,29 | 2.23 | 19T | 1.75

12 .83 98] 1.35 | 1.27| 2,21 | 2.25 | 1.99 | 1.77
9 15 . 98| 1,06 | .25} 2,00 | 2.27 { 2.01 | 1.78

b10 16.1 | 1. 10| .93 .86] .91} .88 | .83 .19
A 18.3 OL J1.05)] 219 1.5 ] 172} 2.26 | 2.02 1 1.79
B 25 98 | 1.201 2.21 ) 1.38 | L2 | 2,35 ] 2.03] 1.82
c 35 1,05 | .15 | 1.24% ] 2.34 | 1.37 | 1.83 ) 1.99 | 1.8
D s 111 {118 .25 1.3% | 1.36 | 1.53 | 1.88 ] 1.8
b 55 1,35 } 1.20) 1.26 | 1.33) 1.35 | 1.37 | 1.74 ]| 1.77
¥ 65 .17 [ 122} 1.25] 2.31f 1.32} 1.20 | 1.59 | 1.72
a Th .21 | .28 1.26} 1.20 | .28 | 1.2k | 1.k7 | .68

: 77.03| .19 | 2,20} 1.19} 1.20f .38 | 1.25 | 1.31] 1.51

.19 | 1.20 | t.181¢ .29 21.17 | .34 | 1.31] 1.50
.36 | 1.39} 1.371 1.39] 1.36 1 L.26 | 1.39| 1.59
.16 § 1.27] 1.9} 1.20] 1.20| 1.27| 1.36} .61
1.09 | .09 1.08] 12.10} 1.20| 2.22} 1.32] 1.58
1.00 99 9i 1.00f 1.02| 1,07 | 1.20] 1.53
Sl .93 . .95 S8 .05 1.26| 1.50
85 .84 S .90 931 2,021 .24 L.bh
10@ LO‘T -65 036 019 012 009 .J-o
1.92 | 1.05 .72 M7 .31 22 .17 .20
1.90 | 1.06 .82 «60 A5 «36 .33 .34
1076 1:0’7 0% -68 .21" ohs 0”’3 L] 3
1.27 | 1.07 91 . 63 «55 52 .53
.21} 110 97 R 73 65 6k .65
1,23 1.12] 1.01 91 .81 T8 . Th TS5
.23} 2,231 1.05 .96 .88 .83 .83 .85
1.13§ 1.07| .00 93 .80 +90 -1
118§ 1.12] rLo06]! 1,01 95 <93 G951 1.00
1,111 1,07 1.0%) 1.00 . <9k ST) 1.03
1.01|' 1.00 L) ¢95 092 091 096 1.05
.95 -Oh «93 O] 1.01] 1.1

)
w

HEPW o W

R uzrrapbh O R ERSREBE RS

PESS S EI NI FERBEwumm 3388883
o
2

K2
098 096 ¢96 -96 095 098 1.06 1.20
27 ot 93] .95 .95 .95] 1.00] 1.12| 1.27
28 Sl 91! 90| 93] 98] .95 1.00f 2.15| 1.32
big 1.12} .02} .93| .81} .73} .66] .63] .63
bog .31 1.05] .04 1.02] 1.01f 1.00f .98] 1.09] 2.23

8Angle of attack for maximmm lift,
bInternal pressures.
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NACA RM No. L7THO® .

TABIE IT,— FRESSURE COEFFICIENTS — Continued
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NACA RM No. L7THM
TABIE IT.~ PRESSURE COEFFICIENTS - Contirmed.

(-1) 5N=Oo: %"600

Sectlon angle of atteck, «, deg
orifice x/c

nvmber 6.1 | =4 | 2.0 |0 1.0 |2.0 83.0 | %.1
1 o] 0.29 | 1.36 {2.23 |28 | 2.52 | 2.50 | 2.4k | 2.30
2 1 1.87 | 2.26 | 2.46 |2.52 | 2.85 j2.52 ] 2.47 | 2.30

3 2 1.36 | 2.29 2.8 |2.52 | 2.56 | 2.53 2.% 2.30
4 3 1.20 | 2.30 | 2.49 | 2.53 | 2.5 2.54 | 2. 2.30

5 5 1.19 | 2.31 | 2.51 | 2.55 | 2.5 2.55 | 2.49 [ 2.31
6 75 1.21 ] 2.08 |2.54 | 256 | 2.60 [2.56 | 2.k9 | 2.32
'g 10 1.25 | 1.67 | 2.56 [2.60 | 2.2 [2.59 | 2.52 | 2.3%
iz 1.28 | 10 [2.4g | 2.62 | 2.64 | 2.61 | 2.54 |2.35

b9 15 113 [ 131 [2.31 | 265 | 2.67 §2.63 ]| 2.5T | 2.37
10 16.1 .78 <70 T3 69 gg 63 N .66
A 18.3 1.3 | L7 j2.00 | 2.63 } 2. 2.64 | 2.57T | 2.38
B 25 1.39 | 1.5L | 1.62 2.7 | 2.67 | 2.6T | 2.61 2.
¢ 35 145 [ 1.56 1 1.58 | 1.99 | 2.46 | 2.61 | 2.61 |2.42
D 45 1.5 f 161 J1.62 | 1.69 | 2.09 | 2.40 | 2.51 | 2.37
E 55 1.58 } 1.66 ] 1.66 | 1.61 | 1.8 }2.10 | 2.31L |2.26
F 65 1.64 1.?9 1.68 | 1.61 ] 1.66 } 1.85 | 2.06 }2.10
el 7 | 1.66 | 1.68 {1.65 | 259 ]| 1.60 {170 ]| 1.86 fL.96
1 73.03 2.19 | 2.12 | 1.97 | 2.07 | 2.08 | 2.03 | 2.0T [ 2.0k
k1 50.3 .62 | .87 | 1,8 J 15 f 1.2 J170 ] .80 (1.8
19 2.00 [ 2.93 | 1.82 }1.65 | 1.61 {1.64 | .75 }1.87
20 & 1.86 § 1.83 | i.72 11581158 |1.60 ] 1.72 | 1.8
21 90 1.8 | 2.83 1.2 | 1,59 | 1.59 { 1.62 | 1.71 | 1.79
22 %5 1.8 1.8 jr.7a 18] 159 | 21610 ) 1.60 | 1.76
23 975 1.8 1 1.78 | 1.60 157 | 1.58 | 1.60 | 1.66 | 1.7k
2} 100 179 275 | 165 155 | 1.55 157 | 1.64 | L.7L
1l 1.3 L7 24 .13 O7 03 02 .02 02
12 2.6 56 .35 .23 53 W1 09 .08 09
13 5 .65 &7 .35 26 22 19 .18 .19
14 7.2 69 53 11129 .ih «30 26 25 26
15 11. 71 37 . 41 <37 «35 +33 =35
H 18.1 -Th +6h .56 48 L6 A2 A2 il
I 25 .5 67 50 53 Sl L8 1 .48 A9
J 35 T2 66 .60 55 53 5L 51 53
i d is5 .66 63 ST 53 -2 50 50 52
L 55 55 51 ) . 48 et 46 A7
M 65 37T} 35| 35 | 3 3% | .33 .33 | .3k
b4 g 3% «31 25 21 20 .19 A9 .20
25 <31 28 . J1 J2 2 .13 15
26 90 .32 «30 28 28 29 29 .29 .30
.2’5 95 61 gg S8 1 561 56| 561 5T | .60
b'a 97 .5 86 . &0 7T < TT .78 <19 .83
b16 15 «T5 64 ST 50 4T Al 43 A5
29 80.3 .59 56 50 49 &7 46 A7 51

®ingle of attack for meximmm 11ift.
b
Internal pressures

NATTONAL ADVISORY
COMMITPEE FOR AERONAUTICS



NACA RM No. LTHO4

19
TABLE II.— PRESSURE COEFFICIENTS — Contimmed
(k) 83 =5% 8 =5°
Orifice x/o Seotion angle of ettack, s deg
mumbexr -t.1 | —2.0 0 2,0 | L1} 6.1 ] 8.1] 210.2 | 12.2
1 0 1.77 | 178 | 2.20 | 0.5% }0.73 | 1.76 | 1.83 1.53 | 1.23
2 1 .20 «36 ST 17T 1 2.35 | 2.58 | 2.27 1.93 | 1.72
3 2 .34 .51 .80 }1.23 ]2.37 | 2.59 | 2.29 1.94 | 1,72
L .3 b2 .58 B85 {119 | 2.39 | 2.60 | 2.2¢9 1.94% | 1.713
5 5 55 ol Sk | 1.23 | 2.36 | 2.62 | 2.31 1.06 | 1.74
6 7.5 .69 .82 | 1,03 | 1.28 | 1.8 | 2.64 | 2.34 1.97 | .75
7 o - i 911 1.20 | .32 | 1.53 | 2.6k | 2.37 1.99 | 1.76
8 12 .88 | 1.00 | .17 | 1.39 15{ 2.50 2.::8 2.01 | L.77
9 15 1.0 | 1.09 | 2.20 | 1.39 | 1. 2,23 | 2. 2,03 | 1.
bip 6.1 | 1.73 .97 . .78 .70 .70 .68 .6k 2
A 18.3 99 | 110 | 1.26 | 1.6 | 1.57 ) 1.87 | 2.36 2,03 | 1.80
B 25 1,02 §1.312 ) 12.25 | 1.39 | 1.50 | .59 | 2.26 2.03 | 1.82
c 35 1.08 | 1.6 | 1.26 | 1.36 | 1.45 | 1.50 | 1.98 | 1.99 | 1.82
D 45 .13 | 1.18 | 1.27 { 1.35 | 1.42 { 1.55 | 1.69 1.90 | 1.82
B 55 .17 ] .23 | .27 | .38 | 2.39 ] 1.1 | 1.h9 1.80 | 1.80
F 65 1.19 | 1.22 ] 1.27 | 1.32 §1.35 | 1.36 | 1.37 1.67 | 1.76
G 74 .22 | 1.2 .27 | 1.30 |1.32 ] 1.32 | 1.30 1.58 | 1.76
b7 T7.03 | 1.21 { 1. 1,20 | 1..20 | 1.2 § 1,20 | 1,18 | 1.h2 | 1.59
18 78.3 .20 1 1.18 ) 1.20 ] 1.29 ] 1.20 | 1.18 | 1.18 1.50 | 1.58
19 8o 1.39 } 1.38 ] 31.39 | 1.28 | 1.k50 | 1.36.] 1.28 1.h9 | 1.66
20 85 .17 ] 3.18 1.20 | 2.20 § 1,23 | 1.21 | 1.22 1.48 | 1.69
21 90 1.120 | .09 | .09 | .00 | .11 | 1.12 | 1.17 1.4k | 1.67
22 95 1,021 200 |- .99 | 1.00 | .02 | 1.04 | 1.1k 1.50 | 1.62
23 97.5 .96 9k K- . 97 | 1.00 | 1.12 1.38 | 1.58
2h 100 .88 .89 .90 <92 .93 .96 | 1.10 1.34 | 1.53
1 1.3 1.78 | 1.8 9L 53 28 .1k .10 11 11
12 2.6 1079 1082 .93 . -39 .25 .20 020 121 :
13 5 .81 1 1.70 9k .0 .51 .38 «33 .33 .33
1L Te5 i.82 | 1.36 K113 «Th 57 <16 40 B0 Ja
15 114 1.83 § 1.05 «S0 «T5 .62 <51 RIT U7 48
B 18,1 1.72 ] 1.01 .90 <TT 67 <58 .5k 55 .56
I’ 25 1-36 1-@ 1000 a -78 .70 -66 568- -@
J 35 .35 | 1.13 | .05 95 87 .80 «TT .79 .82
X ks 1.13 § 2.2k | 1.07 99 .92 .86 .8k .88 .91
L 55 .21 .22 .07 |.1.00 «95 50 .90 .9k .99
M 65 1.001 1.081 1.05 | 1.00 .95 .91 .92 .58 | 1.04
N ™ 1.03] 1.00 .58 .95 92 .90 91 .99 | 1,07
25 83 99 .99 .96 .94 .92 .91 .95 1.05 | 1.15
26 90 .98 .98 97 .96 95 .95 | 1.00 1.12 | 1.23
27 95 .95 <95 .95 95 95 .96 | 1.03 2.18 | 1.33
28 97.5 | .92 Ok .93 .ok 9% .G6 | 1.05 l.22 | 1.38
big 15 .68} .96| .82} .13} .62} .55 .51 S| .51
bog 8.3 | .07l 1.0%| 1.0% | .02 | 1.01| .99 .99 | 1l.12 | 1.28

&angle of attack for meximm 1ife,
bInternal pressures.



NACA RM No. LTHO

TABLE IT.- PRESSURE COEFFICIENTS - Continued
(1) 8 =5° & = 10°

orifice /o Sectlon angle of attack, ay, deg
number 4,1 | -2.0]| o 2.0 | ka1 [6. 8g.1 | 10.2
1 0 1.64 | 2,72 |0.70 | 0.37 | 120 | 1839 | 1.8 | 1.59
2 1 29 S 11.00 | 2281 2,57 258 [ 2.9 | 1.9
3 2 ik L4 | 102 ] 2,20 | 259 [ 255 | 2.20 191
h 3 52 L 105 | 2,32 2.60 | 2.56 | 2.20 | 1.92
5 5 64 B3 130 ] 159 | 2.63 [ 2.58 | 2.22 | 1.92
6 7.5 TT 200 | 12T 1 151 ) 2.66 | 266 | 2.25 | 1.94
7 10 87 1 1.07 | 1.23 ] 1.1 | 2.37 | 2.66 | 2.27T | 1L.96
8 12 96 [ 120 | 1.31 ) 148 ) 1.96 | 2.66 | 2.29 | 1.97
9 15 1,15 | 135 | 1.3 | L.M6 | 1.67 | 2.61 | 2.31 | 1.99
b1o 16.1 1.17 89 .82 T3 67 70 .66 .63
A 18.3 1.08 | 1.21 | 140 | 156 | 1.62 | 2.43 | 2.31 | 2.00
B 25 1.11 [ 1.22 | 1.35 { 140 | 157 | 2.08 | 2.27 | 2.01
c 35 1.6 | 1.25 [ 1.35 | 1.5 | 1.5 [ 1.67 | 2.1k | 1.99
D b5 1.20 [ 1.28 | 1.36 | 1.4 ] 1,50 [1.52 { 1.93 | 1.94
E 55 1.26 | 1.31 | 1.36 | 143 ] 2.8 J1.k7 L2112 | 1.86
F 65 3.29 [ 1.32 | 2.36 | 1.1 ) 145 1.2 } 1.56 | 1.77
G T 1.37 | 1.37 | 1.38 | 2.0 | 1.8 }J1.39 }1.k5 | 1.70
by7 77.03 | 1.37 ] 1.3 | 1.31 ] 132} 1.32 | 1.27 | 1.28 | 1.50
P18 78.3 142 | 1.38 ] 1.3 1 2.3% } 1.37 }1.32 }2.33 | 1.55
19 80 171 F 1.6 11,55 | 154 1 1859 1.7 [ 2.39 | 1.60
20 &5 1.32 {127 | 124 | 126} 1.290 j2.27 | 1.3k | 1.50
21 90 115 } 1.13 136 ) 117 ] 1.7 (1.9 | 1.3 | 257
22 g5 1.02 | 1.06 | 1,11 | 111 ] 1.09 |1.12 | 1.27 | 1.53
23 97 5 95 {203 ]2.09 ] 21.20f 1.06 |1.20 §1.26 | 1.50
24 100 83 | 1.01 { 1,07} 207 102 | 20T | 123 | 1.b5
11 1.3 1.70 | 1.61 .71 37 .18 10 09 .10
12 2.6 1.71 | 1.11 oTh A7 .29 «20 .18 .19
13 5 1.73 | 1.02 .79 58 J2 .33 .30 .31
1k TS5 1.70 | 1.01. .82 63 A9 Lo .38 .38
15 11.4 ll,-(-'T 095 .& . l66 osh 1.""6 oh-h ok’5
H 18.2 1.09 9 81 70 .60 53 52 53
I 25 1.0k { 1,01 .90 .80 .71 6L 6k b6
J 35 1.07 | 1.0k 95 B7 .79 T4 oTh 7
X 45 1.10 | 1.05 .98 9L .83 .80 8 N
L 55 1.04 | .02 7 91 55 .83 .85 <60
M 65 «98 .98 9k .89 84 .83 5 91
N 75 .8 .88 Bk .82 .78 .78 .01 .88
25 & 87 87 85 .83 .80 .79 5 95
26 S0 +90 .92 .92 @ .87 .88 .95 | 1.06
27 95 91 95 97 96 93 95 | 1.04 | 1.18
28 97.5 «90 98 | 1.00 99 <95 08 1] 1.10 ) 1.26
b¢ 15 116 | .91 .78 66} 56| S1| 49| 50
Yoy 80.3 1.25 | 122 | 119 | 218 139 | 1.5 | 1.36 ) 1.38

8Angle of attack for meximum 1ift.

ternal pressures.
NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS



NACA RM No. LTHM

TABLE IT.- PRESSURE COEFFICIENTS - Contlnued

(m) &y=5°, & =22°

orifice <o Section angle of attack, a,, deg
number ']-‘--l ‘2-0 0 2-0 }{-01 601 37.1 8-1
1 0 1.09 | 071 | 0.3 | 0473 § 1.09 | 1.3 § 1.90 | 1.7k
2 1 M3 | 861 2.06 ] 2.8 | 2.68 | 240 | 2.28 | 2.09
3 2 5T 92 B31 250 1260 240 | 225 | 2.09
)3 3 6l S6 ] 17 | 251 | 2.70 241 | 225 | 2.0
5 5 76 1 1.03 ) 126 ] 253 ] 2.72 |22 ] 2.26 201
6 T5 S8 li1ar (1282062761246 12290 2.3
7 10 O7 [ 118 F 1.38 | 181} 2.79 | 2.k9 | 2.31 | 2.15
8 12 1.06 | 125 | 1.4k | 156 | 2.73 | 251 | 2.34 § 2.17
9 15 131 | 126 ) 1.2 149 | 255 | 253 1 2.36 | 2.19
b1o 16.1 B9 By .72 L6 69| . 63 | .62
A 18.3 1.33 | 1.35 | 31.53 | 1.6 | 2.20 | 2.53 | 2.36 | 2.20
B 25 1.20 | 1.33] 286 | 259 | 1.80 | 249 | 2.35 | 2.21
c . 35 1.2 | 1.36 | 1.8 155 2.6 ) 2.31 | 2.27 | 2.8
D 45 1.29 | 1.38 | 1.5 | 1.5 ] 1.57T | 2.03 | 2.12 { 2.10
B 55 1.33 { 2.k0 J 2.8 | 252 ] L.55 | 1.78 | 2.93 §1.98
B 65 ‘1.36 142 | 1Bh ] 19 | 150 | 160 | LTS | 185
G Th 1.39 | 2.2 | 13 ] 145 | 148 | 150 | 1.61 § L.73
b7 77.03 | 1.27 | 128 | 126 | 1.26 | 1.28 | 128 | 1.36 | 1.47
‘18 8.3 1.39 12 | zbo [ 143 F 1.7 | 150 | 1.56 | 1.66
19 8o 1.33 | 1.0 | 139 ) 150 | 2.3 | 149 | 1.53 | 1.62
20 85 1.37 | 1.39 ) .37 | 1.38 1 .50 | 1.39 | 1.48 {1.60
21 90 140 | 143 ) 150 | 1.2 140 | 137 ) 147 | 159
22 95 1.62 | 1.3 ] 1.0 § 142 | 1.39 | 1.3% | 1.4 | 156
23 97.5 1.0 | 142 | 1.39 ] 180 | 1.37 ] 1.33 | 143 | 1.5k
2h 100 1.36 | 1.37 | 134§ 3..36 | 131 | 129 | 1.39 | 1.49
11 1.3 1.72 .78 A3 22 .10 06 07 0T
12 2.6 1.87 79 o2 .3k 2C 1k LAk .15
13 5 1.16 82 .61 A5 33 | 26 26 27
1L T5 .99 .83 .65 52 10 «33 .34 .3k
15 11 -)-l- 09]"- .80 067 -56 cll'5 . 39 -1|-0 3”"0
E 18.1 8N <79 69 b1 <51 A6 L6 L7
I 25 98 .88 .8 STl .62 56 1 59
J 35 99 91 .83 J7T | 69 6l .66 .68
K l'|-5 '9'7 ogl -8}‘— 179 073 069 071 '73
L 55 92 ST 82 79 T3 «TO .73 <T5
M 65 83 80 .76 « T4 T 6T .69 72
b . T5 68 64 62 60 55 «53 «56 .60
25 85 169 c63 -63 ) -62 -59 .58 -6]. 06’4-
26 .| 90 Sk 82 80 .79 T6 5 <79 84
[ 27 95 . 99| 99! 97| 96§ 93] 91} .97 | 2104
28 975 1.09 | 1.09 | 1.07 | 107 | 1.02 | 1.02 | 1.09 | 1.16
big 15 . Bl 65| S6f S0 A5 | A5} As
bag 80.3 | 1.2% | 124 | 2.22 | 1.22 | 1.22 | 2128 1.1 |11

_:'Angle of attack for maximm 11ft.
Internal preesures.

NATTONAL: ADVISORY
COMMITTEE FOR AFRONAUTICS



22 NACA RM No. L7HM

TABIE JXI.~ PRESSURE COEFFICIENTS = Continued

(m) & =9°% B8;=10°

Angle of atteck, a, deg
Orifice x/c '
-number -ll--l 2.0 0 2.0 ll—.l 6.1 8.1

9.1 | 12.2
1 0 0.0k | 122 | 0.93 |07 | 062 [1.01 | 1.85 1.38 1.67
2 1 +20 +39 E 176 | 2452 | 2.94 | 2.6 2.41 } 1.
3 = 35 «53 . 1.23 | 2.5 | 2.95 | 2.68 | 2.41 | 1.97
i 3 ik 61 8 | 122 | 2,56 | 2.96 | 2.60 | 2.b2 1.%
5 5 ST 75 [ 1400 | 128 | 2.49 | 3.00 | 2.70 | 2.43 | 1.
6 7.5 Q Gk | 2.13 [ 1.39 | 1,70 | 3.03 | 2.73 | 2.5 | 1.88
E 10 . 1.07 1.23 | 145 | 1.61 [2.90 | 2.75 | 2.47 | 1.90
12 «99 | 115 | 1.37 1159 | 160 | 2.50 | 2.75 | 2,49 | 1.91 }
9 15 1.32 | 151 | 1.76 | 1.98 | 2.0 2.08 | 2.73 | 2.50 | 1.93
b5 16.1 | 1.6k | B2 | 60 | B9 | b Jdof 351 36| .38
A 18.3 | 1.12 | 1.23 [ 1.40 | 1,59 | 1L.75 | 1.83 | 2.58 | 2.3 | 1.2
B 25 1,11 | 1423 | 2437 | 150 | 1.6% | 1.71 | 2.34 | 2.3% | 1.93
c 35 1036 | 1.25 | 1.36 [ 145 | 1.57 {1.64 | 1.93 | 2.12 | 1.62
D 4s 1.21 | 1.28 1.33 143 | 253 [1.58 | 1.66 | 1.88 | 1.90
B 55 1.26 | 1.31 | 1. 143 | 1.50 [ 158 | 1.52 | 1.68 | 1.86
¥ 65 1.29 | 1.3 1.38 | 1.0 | 157 [ 1ebo | 244 | 153 | 1.0
p. G Th 1.36 | 1.3 1.80 | 140 | 246 | 146 | 1.39 | 1.0 | 179

«O3f L34 | 1432 | 1e33 ] 1430 | 1e32 ] 1.31 | 1.25 | 1.290 | 1.61
1.7% | 1.7 1.73 L.6h | 1.69 [3.62 | 1.43 | 1.40 | 1.68

20 & 1.29 | 1.2 1. 124 | 2,29 ]1.29 | 2.27 | 1.33 | .70

21 90 1.13 | 1.12 § 1.13 { 1.15 | 1.36 | 2.7 | 1.20 | 1.29 | 1.

17 g.o3 125 | 1.23 | 1423 | 1420 | 1421 §3.29 | 113 | 1.16 | 2.44

22 95 1.02 | 1.03 | 1.07 | 1.11 | 1.09 | 1.20 [ 1.17 | 1.27 | 1.
23 975 «98 | 1.00 | .05 | 1.10 | 1.06 ] 1.07 | 1.1k | 1.25 | 161
24 100 95 9 1.02 | 1.06 | 104 | 1.04 [ 1012 | 1.22 | 155
11 1.3 ] 1.61 | .58 .88 <50 25 W11 .07 08 | .11
12 2.6 | 1.61 | 1.50 55 ST o35 21 .16 WX 19
13 5 1.63 | L.53 &5 «6l 46 «33 28 2 .31
o™ Te 1.64% | 1.30 85 66 «51 «39 «34 3% «37
15 1. 1. 98 .76 63 Al A2 37 «37 40
H 18.1 1| 1. . Eg «66 56 . 5ﬁ A5 A5 48
I 25 1.38 95 . .g . . ST 58 .62
J 35 1.07 | 1.00 o4 . 'E? oTL 67 .68 gl;

X 45 1.03 | 1l.02 «96 ) . g oTh .gg .
L 55 1.01 | 1.00 «96 «90 R .80 g . .8
M 65 91 95 «93 & & R: " . .83 92
X g «91 . . .81 =78 75 <76 .g «90
25 . . .8 81 .g? .gg .gg . .56
26 90 -% cm . o% . . L% -92 1.11
'a% 95 93 93 4 «95 <2 91 96 | 1.02 | 125
2 9T +5 -] L9k g6 .98 is 95 | 1,01 | 1.08 | 1.3k
b6 15 168 | BL| Bo} S8 AT W39 ) 35) 36| .3
8043 { 1.20 | 1417 | 1ol7 | 2.14 } 2.35 [ 112 | 1,07 | 130 | 1.36

®angle of etteck for meximmm 1ift.

bIntemal Pressures.
NATTIORAL ADVISCORY
COMMITTEE FOR AERONAUTICS



NACA RM No. LTHO4

TABLE IT.- PRESSURE COEFFICIENIS ~ Comtimued

(o) &g =9°, 8 =22°

Sectlon engle of ettack, ap, deg
Orifice x/c
n [}

umber kel ] 2.0 0 2.0 1% 6.1 | %8.1
1 o] 1.h | 142 | 048 | 0.55 | 118 | 2.23 | 2.29
2 1 <33 B0 | 111 ) 2.36 | 2858 | 2.92 | 2.4k
3 2 T T3 1 115 | 2.39 [ 285 2.9% | 2.k5
.5 3 55 80 | L6 | 2.36 | 2.8T § 2.9h | 2.46
5 5 b9 Q2 f1eh | 1.92 291 2.96 | 247
6 T+5 L6 ] 1.0811.31 | 155|296 3.0L | 2.50
7 10 96 | 12T | 142 | 15T [ 256 3.02 | 2.51
8 12 1.11 ) 1.32 | 156 | 1.2 § 2.00 | 3.00 | 2.52
9 i5 143 | .71 1 1.97 | 2.10 | 1.92 | 2.50 | 2.5k
b0 16.1 | 139 | .62 {136 49| H1 | 3w .33
A 18.3 1.2k | 1.38 [ 1.59 | 1.75 | 181 | 2.63 | 2.51
B 25 123 | 1.36 | 151 | 1.6% | 1.72 | 2.23 | 2.4
c 35 126 { 1.37 | 1.48 | 1.58 j1.66 | 1.81 | 2.29
D 45 1.30 | 1.39 | 147 {155 | .61 1.66 | 2.08
B 55 135§ 142 [ 147 158 { 1.57T | 1.60 | 1.88
F 65 1.37 ) 1.2 | 1.7 {250 {1252 ] 1.55 | 1.72
G T 140 } 243 [ 146 § 107 | 14T ) 1.8 | 1.6
by7 77.03] 125} 1.26 | .26 | 1.2% | 1.23 | 1.28 | 1.3%
18 8.3 141§ 2.3 | 143 ] 2.bE ) 1k 152 | 1.57
19 80 L.l 2.2 j1.%1 |24 (140} 250 2155
20 85 1.3% )} 2.0 | 2.39 | 1.39 | 237 | 1.0 | 148
21 S0 1.2 | 1.8 1.2 j1.41 | 1.39 ) 1.38 | 146
22 95 1.43 1 340 ] 1.3 | 1.1 | 1.39 f 1.36 | 1.hb
23 97.5 141 | 1.2 fa2 | a0 ) 1.38 f 1.38 ) 1.2
2h 100 1.35 | 1.36 ) 1.37T | 1.36 | 1.33 ] .29 ] 1.39
11 1.3 1.7 97 58 <31 15 06 06
12 2.6 1.b7 .92 .63 R'k] 25 ah 2L
13 5 1.49 B9 .68 +50 .36 25 24
b1’ 7.5 1.8 85 68 Sk A1 .33 .30
15 1.4 1.38 .8 .65 .53 A3 .36 .34
B 18.1 1.05 .TT .66 .58 49 L2 Ja
- I 25 . l9l '87 ‘77 -69 -61 -5]1- 053
J 35 95 <90 .82 .76 69 .63 .62
e 45 95 <90 L) <19 T3 .68 .68
L 55 92 BT 83 .78 13 .70 70
M 65 85 80 T T 71 67 .68
k] 75 73 &5 .62 .60 ST 53 58
25 85 :gs 65 6l .62 .60 ST 60
26 90 5 82 80 <79 T «Th T8
a7 95 1.00 .98 98 .96 Sk 91 96
28 7.5 1.09 | 1.09 [ 1.09 ]21.08 ] 1.05 } 1.02§ 1.08
b6 15 18| .2 | 60| ot Mo | om| .33
bag 80.3 | 124 | 1.23 123 | 120 [ 2.8 | 123} 1.29

b

%sngle of attack for meximwm 15ft.
Internal pressuraes.

COMMOTTEE FOR AERONAUTICS

NATTONAL ADVISORY
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NACA RM No. LTHM

‘TABLE ITI.. PRESSURE COEFFICIENTS — Continued

(p) &g =9% 8 =0b2°

Orifice x/c Section angle of attaock, s deg
mmber
4,1 |-2.0 0 2,0 k1 }%8.1 |8.1
1 0 1.00 0.3 |0.52 | 1.b7 | 2.1 ¢t 2,57 |2.25
2 1 .63 (121 }2.38 | 2.8 | 3.08 | 2,63 | 2.26
3 2 17 [3.27 | 2,81 | 2,86 | 3.09 | 2.63 | 2.27
4 3 .83 |1.18 12,39 | 2.88 | 3.10 ] 2.64 } 2,27
5 5 95 121.26 |1.99 | 2.92 | 3.12 | 2,65 | 2.28
6 7.5 |1.08 }1.33 [1.63 { 2.9% | 3.17 | 2,66 }|2.28
T 10 1,21 J1.b5 |1.59 | 2.4 | 3.18 | 2.68 | 2.30
8 12 1.36 {1.60 {1.75 | 1.96 | 3.10 | 2.71 | 2.32
9 15 1,77 | 2.02 | 2.1% | 1.05 ) 2.86 | 2.7% | 2.3%
B30 6.1 | .58 | . 45 | 371 32 ] .28 | .29
A 18.3 [1.4h [2.5T 1 1.79 | 2.8% | 2.5 | 2,70 ]2.33
B 25 1.41 }1.60 |1.69 | 1.77 | 2.01 | 2,66 |=2.34
c 35 145 J1.55 | 1.65 | L.T0 | 1.7T7 | 2.49 ] 2.32
D hs 147 }1.56 | 1.63 | 1.67 | 1.71 | 2.26 |2.2h
E 55 .52 |1.58 | 1.62 | 1.65 | 1.67 } 2.00 }|2.14
F 65 1,56 (1.60 }1.61 | 1.62 | 1.63 | 1.80 |2.01
G % .61 ji.64 |31.62 | 1.59 | 1.60 | 1.68 |1.90
bit T7.03}1.61 |1.61 |1.55 | 1.50 | 1.5 | L.62 }1.87
18 78.3 [1.92 §1.90 {278 { 1.70 | 1.68 | 1,68 |1.81
19 80 1.64 [1.62 | 1.54 [ .47 { 2.47 { 1.59 }1.78
20 85 1,68 $1.62 |1.55 | 1.8 | 148 | 1.56 | 1.75
21 90 .65 |1.64 | 1.56 | 1.9 | 1.%9 | 1.56 [ 1.75
2p 95 1.66 1.65 {1.57 | 1.50 | 1.50 | .55 |21.72
23 97.% [1.65 | 1.6k | 1.56 | 1.49 | 1.49 | 1.54 |1.70
2L 100 1.6 [ 1.60 | 2.5% | 1.47 { 1.47 | 2.5 |1.67
11 1.3 .89 50 .28 4 .05 .03 .Oh
12 2.6 .86 57 .38 .23 LAk . .12
13 5 .83 .6 AT .33 .2k .21 .22
ik 7.5 .80 .63 .50 .38 «29 .26 27
15 11.4 T2 .59 50 9 To] .33 .31 «317
b 18.1 4l . <53 45 38 .36 «37
I 25 .79 .70 .62 .55 ] . .
J 35 -80 c73 .67 060 056 '53 055
K hs .78 .72 .68 .62 .58 . .59
L 55 «TO .67 .63 .59 «56 .55 .
M 65 14 55 53 k9 A48 . .52
N 5 hh .37 «35 32 «31 +29 «33
25 85 .38 <33 .32 29 29 <29 .32
26 90 S56 1 55 1 S5k ] 521 W50 ) .50 | .55
27 95 .84 .82 . 17 .76 ST7 .83
28 97.5 }1.03 | 1.01 «99 Sk =93 OL | 1.0
big 15 ST 561 M5 371 32| .28 | .29
bag 80.3 {1.36 | 1.35 | 1.29 | 1.25 | 1.25 | 1.31 |1.51

BAngle of mitteck for meximm l1ift.
YInternsl pressures.,

RATIORAL ADVISORY
COMMITTEE FOR AERONAUTICS



NACA RM No. LTHOG4

TABIE II.~ FEESSURE COEFFICIENDS ~ Contlmued

(q_) an, = 2].0, SF ] 1‘20

Orifice Sectlon angle of sttack, «,, deg
mmber xfc - =
~ha | 2.0 o} 2.0 ka | 6.1 8.1 0.2 | 12.2
1 o) 1.19 ] ool | 1.02 | 0.28] 0.88 ] 2.09 ] 3.2 | 3.87 2.8
2 1 17 o g 1.78 | 2.70 | 3.32 | 3.94 | k.21 3.1
3 2 .32 5 . 1.28 ] 2.73 |.3.35 3.33 .22 3.
L 3 R1Ts) &7 93 | 129 | 2473 | 3.37 | 3. k.24 3.19
5 5 57 G 11,09 | 12| 2.20 ] 3.2 | Lo03 | k27 3.22
6 Te5 B0 ) 105 | 120 [ 156 1.93 | 2.2 | L.10 § L.32 32
g 10 381 1.25 | 1.29 | 1L.T9 | 1.96 | 2.21 | 3.60 | %.35 3.2
12 1.25 | 152 | 1.75 | 2.09 | 2.29 | 2.26 2.7'5 3.97 3.1%
9 15 1.95 | 2423 | 2.35 | 2.97 | 3.18 | 3.08 [ 2.7 3.26 | 2.95
10 16.1 | 2.03 | 238 | 2,15 | 2.67 | 2.80 | 2.7 | 2.62 | 2.56 | 2.37
- A 183 1 156 | L97 1258 [ 241 | 2,59 | 2.6T | 2.70 | 2.76 | 2.
B 25 1§ 1463 | 177 | 2.97 | 2423 | 2.23 | 2.32 | 2.0 2.52
c 35 143 1 159 |17 [ 1.82 | 1.93 | 2.00 | 2.06 | 2.10 2.33
D 45 155 | 1458 | 167 | Lo76 | 183 | 1.87 | 1.92 | 1.93 2.
E 55 1.59 | 1.60 | 31.67 | 2.73 ) 177 | 179 1 280 | 1.80 2,03
r 65 151 f 162 §1.66 |10} 1e2 ] 271§ 170 | 168 | 1oL
1. G L | 1.56 | 1466 | 1.68 | 170 | 1.68 | 1.6k | 1.6 | 1.59 | 1.
1 7-5.03 155 | 165 | Le€h §J 157 | 1460 | 258 | 150 | 151 1.'&)
1 T3 | 182 | 196 | 1e60 [ 1L.87 | 180 | 2.68 ] 1.62 | 1.60 1.
19 8o 1.8 | 1.65 | 1.62 §1.61 ] 1.5 l.h9 | 1.46 | 1.16 1.7T3
20 & 159 | 165 § Lo82 | Lo6L | L5 Lo | 146 | 1.5 1.70
21 90 1.60 | 1.67 | 1.65 | 1.63 | 159 | 1.50 | L7 | 147 | 3.69
22 95 1.59 | 167 | 1.66 | L6k | 1680 | 151 | Lk 1.4 1.6T7
- 23 975 | 2.58 | 1.66 | 1.6% } 1.62 | 159 | 1.50 | L.B7 | 147 1.66
2k 100 157 | 162 | 1.60 | 1.60 | 1.55 | L9 | L.46 | 1.45 1.63
11 . 1.3 { .19 )3 «T3 *39 «20 09 .03 <0l 02
. 12 2.6 | 1.19 95 .68 43 27 17 .09 «05 07
13 5 1.20 95 «63 5 «33 2l 271 .12 o1k
ik 7.5 | 1.20 95 ST Lk 3% 26 .20 .16 .18
i5 1l.hk | 1.21 %15; 5 3 «30 24 <19 1 .18
" 18.1 | 1.23 . 40 3 28 2k <20 ol .19
K L5 gé gg gg 60 55 51 .t'r !1:3; t
L 5 . . . ST R S1 7 L5 .
M é <74 56 53 T .2}; .E-h 42 40 43
N g .68 45 37 3% 32 «29 «28 27 29
25 63 3 «33 36 .29 e'g 26 26 28
26 0 .69 .80 <53 51 «50 o3 &7 A6 50
2 95 &5 <83 & 78t o7 <73 .g .'g 78
2 975 | 1L.00 | 102 | 1.00 98 5 92 . . 298
b6 15 123} 9o 37| 281 31| .28 .22 | .18 .20
bag 0.3 | 1e3% | 137 | 1637 1135 | 133 | 3027 | 1.4 | 125 | 1.B5

®angle of ettack for maximm 14ft.
- .bIntzml yressures.
NATTORAT. ADVISORY
COMMTTTEE FOR AERONAUTICS



NACA RM-No. L7HO4

26
TABLE IT.~ PRESSURE COEFFICTENTS - Concluded
(r) 8N - 270' 53. = 60°
orifice <fo Section angle o.f attack, ao, deg

mumiber 2] 20] o 2.0 | %1 | 6.1 | 8.1 | Br0.2] 12.2
1 o} O.k2 | 0.75 ] 0,290 ] 0.18 ] 1.30 | 2.73 | 4.07 | k.79 %.55
2 1 21 &6 &2 | 223 ] 2.87 | 3.56 ) .26 | h.80 k.32
3 2 36 62 95 1 151 ) 2,91 1 3.59 ) he28 | 4.8 L.33
i 3 45 21 2,021 1.35] 2.93 | 3.61 ] 4.31 | 4.83 k.35
5 5 64 90 | 1.20 | 1.50 { 2.49 | 3.67 ) 4.36 | L.B87 k.37
6 75 Ok | 118} 248 ) 1.80 [ 2.13 | 3.00 | B.36 | k.92 k.ho
7 10 1.33 | 1.42 | 172 | 2.02 | 2.18 | 2.40 | 3.62 { L.T3 L.kl
8 12 148 | 1.82 ] 2.13 | 2.47 ] 2.69 ) 2.68] 2.91 ] 3.8 3.97
g 5 2.69 | 3.21 | 3.68 | 4.20 | h.h4 | %.33 | 3.88 ] 3.49 3.33
10 16.1 2,991 3.54 | k.16 ] H.68 ) 4.88 | k.70 ] .26 | 3.72 3.21
A 18.3 1.78 | 2.05 | 2.30 | 2,57 | 2.79 | 2.93 | 3.02 | 3.06 2.8
B 25 1.63 ]| 1.83 | 2,02 ] 2.20) 2.35 | 2.6 | 2.57T | 2.63 | 2.54
c 35 1.59 | 1.7% | 1.88 ) 2,00} 2,11 | 2.19 } 2.26 | 2.30 2.25
D 45 1.61 } 1.72 | 183§ 1.92] 1.99 | 2.05 ] 2.08 1 2.10 £.05
E 55 1.65 [ 1.7 | 1.82 1 1.88 ) 1.92 ] 1.94 ] 1.96 ] 1.9% 1.91
F 65 1.72 f 1.7% | 1.80 | 1.87] 1.8} 1.8 ] 1.8 ] 1.8 1.8
G ™ 1.8 ] 1,69 L.76 ] 1,90 1.8 | 1.70} 1.69 | 1.67 1.71
17 T7:03 | 2.29 | 2.16 | 2.1% | 2.13 ] 2.06 | 2.02 | 2.05 | 2.08 1.99
18 78.3 3.88| 191 1.8 ] 1.88) 1.85{ 1.80 ] 1.78 ) 1.67 1.68
19 & 1.79 ) 1.95 | 1.9% | 1.92 1.8£ 1.8 | 1.72 ] 1.61 1.66
20 85 1.8 ] 1.8 | 1.85 | 1.83 ] 1.7 l.72| 1.65 | Lr.60 1.65
21 90 1.8 | 1.85 ] 1.83] 1.82] 1.78} 1.70| 1.66 ] 1.60 1.64
22 95 1.62} 1.83 | 1.8 ] 2.8 ] 2.77} 1.70| 1.65}| 1.60 1.64
23 975 1.8 ) 1.8 ) 1.8L ] 2.78) 1.76 | 1.69 | 1.6k } 1.59 1.63
ok 100 1.82 | 1.75 | 276 ] 1.76| 172 | 1.66 | 1.61| 1.58 1.62

11 1.3 = T3 58 .30 a5 Ok JOL| O o}
12 2.6 .96 15 «5h it .21 12 .06 02 .03
13 5 97 15 Eo .36 .25 .18 A2 08 09
14 TS .98 ST 45 3 25 19 Jdh Al 11
15 11.hk .98 «73 <31 .30 .23 A7 .13 J1 11
" 18.1 1.00 .67 .29 -1 20 .16 .13 J2 12
I 25 1.02 .51 S .37 Eg .28 .24 -] .22
J 35 91 «51 «50 &5 . .35 32 «30 .30
K 5 5 53 <350 45 A2 37 «35 «33 3k
L 55 63 18 ok W1 .38 35 «33 .32 «33
M 65 .58 .ll-O C32 .29 -5 . -25 025 325
] i) 52 «32 26 «23 22 19 «18 LT .18
25 & k7 .28 22 «20 .18 Jd5 Ak Jh 51
26 90 A9 .38 29 .26 25 2k 23 «23 .24
o7 95 .65 b2 5T 55 53 51 «50 . 51
28 9T.5 -G 8 .8l .79 <77 .73 .71 69 .72
b6 15 981 b7 a8 A5 .19 a5 .a2{ .10 .10
Bog 8.3 68) M9l a9 6| 6| k| 2] b2

a’Angle of attack for maxioum 1ift.
PInternal Pressuros.

NATTIONAL ADVISORY
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Figure 1.~ Profile of NACA 28-(50)(03)~(50)(03) airfoil with léading-edge and
tralling-edge high-1ift devices, _
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